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Abstract 
This paper presents a systematic effort to prepare base data for benchmark tests to evaluate the quality of fatigue prediction methods 
and solvers. The output of the work is the FinLiv database. The use of FinLiv is based on data sheets with a predefined structure, 
saved as *.csv files. Two applications take care of handling the data. The FinLiv.VBA application under MS Excel is focused on 
new data input. It allows users to categorize various aspects of fatigue tests, save them to a csv data sheet, send them to a 
standardized xls document, and finish the regression analysis there. The final results of the regression can be further elaborated or 
processed to generate inputs for various fatigue solvers. The other part of the solution is the Internet FinLiv application, which 
takes over the csv files and gathers them into MySQL databases. The front-end of the database is available on the www.fadoff.cz 
website. It allows users to look for particular types of data, and to view them or compare them. A csv file can again be generated 
from the database record and reused for any other goal in research or engineering analyses. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the Czech Society for Mechanics.  
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1. Introduction 
Various proposals for new fatigue solution methods continue to be just proposals until they are validated. The only 
proper validation method for such a proposal is to check its behavior by comparing it with experimental results of a 
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suitable character related to the method that is being validated. Carrying out fatigue experiments is a lengthy and 
expensive task. In order to make an adequate evaluation of any theory, it is necessary to carry out a considerable 
number of experiments in the validation process. Numerous load conditions and a wide range of materials have to be 
evaluated to check that the new proposal is universally valid. 
Researchers therefore also need to look for external sources of experimental fatigue data, in addition to carrying 
out their own experimental campaign to test their theories. There is no currently available experimental fatigue 
database that covers more complex load conditions. To the best of the knowledge of the authors of this paper, the only 
attempts to maximize the validation scale by gathering a broader set of data can be traced to multiaxial fatigue [1-5]. 
A similar database has been published in the FKM (Forschungskuratorium Maschinenbau, Germany) report [6], a part 
of which is also a database structure for use locally as an intranet application. The literature shows no single case in 
which this database would be used for a validation campaign, because it is not adequately promoted and the scope of 
the data handed over with the structure is not sufficiently broad. 
Researchers have therefore resorted to taking over experimental data provided by other researchers. Unfortunately, 
it has not always been carefully indicated whether the researcher is publishing his or her own experimental data, or is 
citing some other primary source, or is only citing a second-hand use of the primary source. The major problem is that 
this practice accumulates the damage caused by errors subsequently introduced by various authors in this logistic data 
transmission chain. These problems can reveal themselves when comparisons are made with other data sets. 
Unfortunately, errors that have been published can mislead other researchers, who are not aware of this issue. 
Even more dangerous, because it is hidden, is the issue of taking over unreliable data. Once an author takes over a 
particular set of experiments, the set gains a kind of permit to be used for validation practice. Little attention is then 
given to evaluating whether or not the statistical significance of the base data is acceptable. Papuga in [7] documented 
how unrealistic is to accept the set of data originally used by Papadopoulos [8] for validating his new method. This 
particular data set was focused on there, because it has been used in most of the subsequent validation campaigns after 
[8]. 
The work process described here is therefore intended to create a new system for sharing experimental fatigue data 
in the web-based FinLiv database, which can already be accessed on the www.fadoff.cz website. Another major reason 
for setting up this database is to simplify the testing of various fatigue solution methods, which are too often analyzed 
on an insufficiently large scale. Modern data processing techniques can provide a much better insight into the behavior 
of various existing fatigue models that are even applied commercially. 
2. Basic structure 
2.1. Store & retrieve 
A store & retrieve database is expected to provide two basic functions for users: 1) save the data within its structure; 
2) find the desired data within multiple saved items. In order to maximize the outcome of item 2, the database is from 
its very start prepared for the Internet. The selector tool is a web page application written within MySQL and PhP. 
Several approaches can be pursued to integrate the functionality of item 1. Website functionality based on PhP 
language could be used to input the data into the database system. However, another solution was selected, based on 
preparing a standalone Visual Basic application written within the MS Excel shell. Both applications use the same 
*.csv file, with a predefined structure governed by header strings on each row. Adopting this solution offers some 
advantages: 
x MS Excel is quite commonly available in most companies and at most universities. 
x It is better known in the engineering community than MySQL / PhP technology. 
x New macros processing the base data can be produced by end users using a predefined transfer file record, and 
can be integrated to the current system by the users. 
x The use of copy & paste functions in a spreadsheet allows users to speed up the input process, because many 
items in the test curve description can be inherited from other test curves prepared by the same authors. 
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x Even if a similar functionality is programmed into the web application, the logics of preparing this type of data 
requires frequent saving of the input data during preparation, and the user is forced to be online and logged on 
into the system, etc. 
By contrast, the worst disadvantage accompanying such selection is the necessity to work with two dissimilar 
programming languages on two systems while keeping the system in service in both parts during subsequent 
development. 
 
Fig. 1. Interaction of the two FinLiv applications, and processes and other applications linked to them. 
2.2. Data file 
The data file record is the basic source of data for both applications. It uses the *.csv (comma separated values) 
data record structure, i.e. the data are written to rows and the items in the row are separated by semicolons. The 
definition of the separator in csv files can differ, but the semicolon is used within FinLiv applications. Each line is 
started by a keyword, which defines the content of the line. One data file should, if possible, contain all information 
items related to a testing campaign single batch of material. The data file is named by an acronym, usually derived 
from the first letters of the experimenters or the authors of the related report. Then the material header description 
follows, defining the information related to each fatigue or static curve carried out on the particular batch of material. 
After the header section, the structure of the file changes, because the keyword in first position is followed by as 
many items as there are curves related to the test group. This means that each fatigue or static curve is presented in a 
separate column, if the csv file is imported into MS Excel. A complete description of the meaning and the use of each 
keyword can be found in [9]. 
A data file written in csv format can be imported into FinLiv.VBA, where it can be processed, changed and saved 
directly in the application. If necessary, it can be backed up again into csv format, which can be operated without the 
need to work with MS Excel. 
2.3. Focused fatigue features 
As has already been noted, the description of each test group starts with the header part, which is intended to serve 
for all subsequently derived static or fatigue curves. The description of each curve requires an assessment of the 
following topics: 
x curve type (S-N curve, Manson-Coffin curve, static stress-strain curve, cyclic stress-strain curve); 
x quality of the information record in the original paper (tabular values, only graphs, etc.); 
x specimen type (specimens are categorized into the most probable classes and their parameters are recorded); 
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x treatment of the specimen during the production process; 
x load channels interacting simultaneously (up to 4 load channels can be inputted, thus enabling multiaxial 
experiments and their base data to be inputted); 
x the condition set for ending the experiments; 
x the raw loads (stresses / strains, lifetimes); 
x the regression curve parameters 
Though differences exist for various types of curves, these items are usually processed for all types. The current 
focus is set on the base experimental data, e.g. the lifetimes of each experiment. This information forms the basis for 
subsequent regression analyses and for the material properties available as the abstract information derived for further 
use in the analyses. 
3. FinLiv.VBA 
The FinLiv.VBA application is run as an MS Excel file enhanced by additional macros written in Visual Basic for 
Applications. These functions are there to help in structuring the input information into the data sheet, to save it, and 
to retrieve it in cases when some editing is necessary. 
3.1. Structure 
The interface to the application is provided to the first sheet in the FinLiv MS Excel workbook, which is called 
“form”. It comprises a multitude of list boxes and cells to be edited, see Fig. 2. A group of command buttons is placed 
on the top right part of the sheet. The user selects the options from the listboxes, or enters the data into the cells with 
a salmon background. In this way, one curve of a particular test group selected from MARK listbox can be edited in 
one moment. The changes are not saved to the data sheet until the user presses the Save button placed to the form 
sheet. This operation takes over all the information set in the form sheet, and projects it to the data sheet, which bears 
the same name as the current MARK, and to the relevant column according to the chosen CURVE_ID number, which 
presents the identification number of the curve. 
Experienced users can skip processing the data items through the form sheet, which can become tedious, and they 
can create and handle each fatigue or static curve directly within the data sheet. In order not to have too many data 
sheets appended to the form sheet, the user can back up the individual data sheets to the csv files, and can remove 
them from the sheets gathered in the FinLiv.xls workbook. Conversely, backed up csv sheets can be imported back to 
FinLiv, when a change or some other type of processing is necessary. 
3.2. Show command and regression analyses 
One of the most important parts of the system currently is processing the regression analyses. Many older 
experimental sets are evaluated just by hand-drawn lines representing the S-N curves, and the fatigue limits are 
estimated from these graphs. If the system is now able to gather complete experimental information, making own 
regression analysis is an important feature that should be available to the user. 
In the case of the S-N curve data, the Show button triggers an operation that creates a new xls file. This file 
comprises a set of curve sheets (1 sheet per 1 analyzed curve), the csv data sheet to keep the base information included, 
and a sheet describing the properties of all analyzed curves (SumUP). A set of macros is appended to the xls file, and 
buttons are created in each curve sheet. The most important functionality of these buttons is to implement regression 
analysis on the base data. Each curve sheet contains information about the experimental data, regression curves, 
regression parameters and a graph showing the information more visually – see  Fig. 3.  
Currently, three models of the S-N curve description are implemented: the classical Basquin model, the Wöhler 
model (see both in [10]), and the Kohout-VČchet function [11]. The first two models use the linear regression function 
of MS Excel, while the Kohout-VČchet function resorts to the non-linear regression available in the MS Excel add-on 
Solver, which is distributed with the MS Excel application. The user selects the data points on which the regression 
analysis should be run, because simpler models should not be used in cases when the data falls into the quasi-static 
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region or beyond the fatigue limit point. The regression curves are shown in the graphs and are projected into the 
SumUP sheet in order to show more clearly whether or not the interpolation regions of various curves in the test group 
set overlap. The information about the regression curves can be projected back to the csv file and backed up. 
 
 
Fig. 2. Printscreen of the form sheet. 
 
Fig. 3. A typical output of the Show command after the regressions have been run. 
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If Manson-Coffin curve data are processed, the Show button just prepares an input for an external Matlab routine 
prepared by colleagues from VŠB Technical University of Ostrava. This routine implements the regression via the 
common separate linear regressions of the elastic and plastic strain parts and an additional linear regression of the 
cyclic stress-strain curve. A second solution, using a 3D method [12] for regression, is also computed. The output file 
from the regressions is read back into FinLiv.xls and is processed, and a structure of sheets for a new xls file is prepared 
in a similar manner as for the S-N curves. The difference is that this new xls file is not equipped with regression 
macros, and just processes the information passed from the Matlab script. 
3.3. Other post-processing features 
Fig. 1 shows other operations, which can either be implemented from the FinLiv.xls interface, or can be started 
from the xls file newly created by the Show operation: 
x Preparing an input file for an APDL macro allowing the user to create the FE-model of the particular categorized 
fatigue specimen in Ansys, load it and solve it within one minute, see [13]. 
x Preparing an input file for a fatigue analysis in the PragTic fatigue solver, with the input data derived from the 
material curves relevant to the test group and enabling the fatigue task to be quickly and flawlessly set up for 
more complex load conditions. This feature is intended to help with testing various fatigue solution methods. 
x Creating the input for the Dummy Model application [14], which gathers information about material and load 
conditions related to fatigue limits under multiaxial loading of unnotched specimens. Another external APDL 
macro creates an FE-model for Ansys, and writes the output of the solution derived analytically. This output can 
then be inputted into most fatigue solvers to make a quick check on the validity of their solution for evaluating 
the load conditions at the fatigue limit. 
Fig. 4. The dialogue for quick selection of the most relevant load history. A graph describing the currently selected response of the load signal to 
changes in the load description is shown in the background. 
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4. FinLiv on the web 
The data gathered within the csv data sheet can be inputted into the website application located at 
www.fadoff.cz/page/finliv. The csv file is processed and the data, even together with the output of the regression 
analysis, can be imported into the system. The system is equipped with a selector tool, which allows users to find the 
curves or the data they are looking for, based on the type of loading, material, specimen type, etc. 
The data are presented in several sheets for each test group. They can be accessed, graphs can be shown, and tables 
of experimental values or of regression curves can be listed, see Fig. 4. If necessary, the application generates the csv 
output from the currently saved data, so the user can get to the csv data sheet from the information that has already 
been saved. The application is currently built as a passive application, i.e. it does not process the obtained information 
in any other way and just stores it, finds the relevant pieces, and provides information about it. 
5. Future goals 
FinLiv allows users to work with multiple channels with predefined mathematic load characteristics (harmonic, 
triangular, trapezoidal, constant load wave). Thanks to the possibility to save information about phase shift and load 
frequency, quite complex loads can be created. In addition, FinLiv accepts an input of up to 8 data points on each load 
channel, thus forming other types of load history. The most typical schemes of multiaxial load cases are predefined in 
a table, which considerably simplifies the input of data in such cases (Fig. 5). In addition, FinLiv.VBA accepts links 
to files describing longer load histories, thus enabling e.g. the input of random load records.  
Second, if the next focus is set to the fatigue damage accumulation rules, the typical experiments encountered there 
(two or three load blocks repeated in different orders) should be enabled, while still relying on the work with structured 
data and not just on a link to a file with the load history. If just the link were accepted, it would be hard to categorize 
its properties, and it would thus also be hard for any interested researcher or engineer to find. 
A major goal not yet achieved is to integrate the current system with the data from the prediction results of various 
fatigue method validation campaigns. Because of the great multitude and range of solutions, no definition of the right 
implementation solution has yet been fully determined. 
 
 
Fig. 5. The dialogue for quick selection of the most relevant load history. A graph describing the currently selected response of the load signal to 
changes in the load description is shown in the background. 
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6. Conclusion 
The FinLiv fatigue database is built as a combination of two applications: FinLiv.VBA within an MS Excel file, 
intended to serve for data input into the system, and the FinLiv online website (www.fadoff.cz/page/finliv), which 
allows the user to select the desired data and look at them. This paper has presented various features of the final 
system, and also the important task of the csv data sheets, which serve for data transfer between the two applications, 
and also out of them.  
The major target of the work described here has been to provide the most correct and most complete possible 
description of various fatigue experiments for researchers and engineers. The classification of various fatigue tests 
into the system is implemented with the goal to gather base data for subsequent validation routines. Once the critical 
amount of data of the necessary type has been gathered, further post-processing routines will be prepared. In this way, 
validation of the fatigue method can be simplified as much as possible, while retaining a markedly broader scale of 
validation than is normal in current practice. 
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